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FOREWORD

This report presents the findings of the study of provisioning policy
alternatives conducted by the Operations Research and Economic Analysis
Office at Defense Logistics Agency (DLA). The study compared a number of
different policies for handling the provisioning information provided to
DLA by the Services. A model of the provisioning and inventory processes
was developed and used to test two samples of items. One sample consisted
of new and established items and was examined for 11 quarters. The second
sample consisted of new items only and was examined for 16 quarters,
Inventory performance measures such as the total dollar value of
commitments and the number of backorders generated were used to compare
the various alternatives to the current provisioning policy.

The results of the study identified several policies which significantly
reduced the dollar value of inventory, and others which significantly
reduced the number of backorders. Alternatives which produced moderate
decreases in both of these factors were also identified. Recommendations
for policy implementation are included in the report.

/

Assistant NDirector
Policy and Plans
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EXEQUTN E SUMMARY

This report documents the findings of the study of provisioning policies
conducted by ILA Operations Research and Eoonamic Analysis Office. The
purpose of the study was to assess the impaots of altermative provisioning
policies on inventory levels.

A total of 21 different policies was examined. The policies inmvolved
various cambimations of retail and replenisiment quantities provided ty the
Services to ILA in the form of Supply Support Requests (SSRs). Proviasioning
requirements for both new and established items were conaidered. Two
additional policies, involving the ¢timing and quantity of the initial
provisioning buy, were also analyzed.

In order to examine these policies, a model of the inventory system was
developed. The model inputs conaisted of actual (historical) reguisitions,
SSRs, leadtimes, dues-in and backorders for two different samplea. The first
sample consisted of new and established items; 11 quarters of data were
available for this sample. The seoond sample consisted of new itema only; 16
quarters of data were examined for these items. The output from the model
consisted of various inventory levels and measures of effectiveness including
dollar value of buys initiated, dollar value of assets, number of backorders,
dollar value of backorders, average length of time on backorder, and number of
buys in different dollar value ranges.

A statistical analysis of the model results was undertaken, comparing the
different policies with the policy currently used by ILA. The results of the
analysis identified two policies which slightly increased the dollar value of
comitments and assets, but significantly reduced the number and dollar value
of backorders, and the length of time on backorder. The alternative policies
relating to the initial provisioning buy resulted in decreases in both
commitment dollars and assets, but also produced increases in backorders,
backorder dollars, and days on backorder.

The results of the study can best be used in conjunction with an
assessment of the purpose of the provisioning policy. The choice between
alternatives which reduce inventory dollars and those which reduce backorders
should be based on the identification of the relative importance of these
factors.
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I.  INTRODUCTION

A. Background. In March 1985, the DLA Operations Research and Economic
Analysis Office (DLA-LO) completed a study comparing provisioning requirements
and experienced demand. The results of this study showed large differences
between forecasted provisioning requirements and demand. As a result, the
Requirements Branch of the Supply Operations Directorate (DLA-OSR) requested a
followup study of the provisioning process. The study was to develop a model
of the provisioning requirements calculation process which could be used to
evaluate alternmative provisioning policies.

B. Project Defipition

1. Statement of Problem. Previous research has demonstrated the
potential for improving the accuracy of forecasted provisioning requirements.
The current procedure may result in excess stock for some items and
understockage of other items. Alternmative policies for handling provisioning
requirements might help to eliminate these problema.

2. Purpose of Project. The purpose of this project was to study
the impacts of alternative provisioning policies on inventory levels and
various measures of effectiveness.

3. Spegific Objectives. The specific objectives of this study

were:

a. To develop a database of historic Supply Support Requests
(SSRs) and requisitions for the items specified in those SSRs.,

b. To construct a model of the provisioning requirements
process to include calculation of requirements levels and effectiveness
measures,

c. To evaluate the impacts of alternative provisioning
policies on inventory requirements levels and effectiveness measures.

C. Scope of Project
1. Project Effort

a. The database for the study consisted of all initial and
follow-on SSRS for the 15~quarter period from October 1982 through June 1986.

b. SSRs for items managed by the "hardware®™ Defense Supply
Centers (DSCs) only were included in the study. Nonstocked and Numeric
Stockage Objeotive (NSO) items were included in the study.

c. The provisioning model developed included all major
requirements calculations performed as part of the Standard Autamated Materiel
Management System (SAMMS). Returns and disposalswere not included in the
model .
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This report is divided into six main sections, inocluding this first
introductory section. Section II describes the ocurrent provisioning
procedures used by DLA and the Services and presents the alternatives examined
in the study.

Section III describes the methodology and procedures of the study. Included
here is a description of the data used, the selection of the item samples
chosen for the study, and a description of the provisioning model developed.

Section IV presents the findings of the data analysis. This includes the
presentation of the output of the model runs and the statistical analysis of
the measures of effectiveness.

Section V presents a summary of the findings and a discussion of the results.
Finally, Section IV presents the conclusions and recommendations resulting
from the study.

II. P ONING
A. Current Provisioning Policles

The current policy for handling provisioning requirements is mandated for DLA
and the Services by DoD Directive 4140.40. When one of the Services
determines a requirement for a new item, they project how many of the items
they will need and about when the items will be needed. These requirements
are then forwarded to DLA in the form of an SSR.

When DLA receives the SSR, the appropriate DSC determines whether or not the
required part already has been assigned a National Stock Number (NSN). If so,
the requirement is treated as additional to the stock Qquantities already
maintained by DLA, and the SSR is termed a "follow-on" for an establ ished
item. If the part required does not already have an NSN assigned to it (and
assuming the request meets various technical criteria), an NSN is requested
and eventually assigned to the item. The SSR that results in an NSN being
assigned is termed the ®initial"™ SSR. Subsequent SSRs are fol low-ons.

On the SSR, the Services provide to DLA two quantities: an initial or retail
quantity and a replenishment or wholesale quantity. The retail quantity is
defined as the quantity of the item required by the Service during the first
year of operation of the end item to satisfy initial support requirements.
The replenishment quantity represents the total quantity of the item which the
Services anticipate will be required to replace parts used in the first year
of operation of the end item.

The way in which these quantities are used depends on whether the item is new
to DLA or is an established item. If the item is new, the first decision
which must be made is whether or not to stock the item. If the replenishment
quantity on the SSR ia greater than 12, the item becomes a stocked item (Item
Category Code (ICC) '1'; Supply Status Code (SSC), '1'). If the replenishment
quantity 1s less than 12, the quantity is compared to those in a
"Stocked/Nonstocked Table®™ maintained by each DSC. The tables provide

a0
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thresholds for stocking items based on the Production Leadtime (PLT) and
dollar value of annual demand of the item, as estimated by the Service
submitting the SSR. If the replenishment quantity is equal to or greater than
the appropriate table value, the item is stocked as a Numeric Stockage
Objective (NSO) item (ICC='2'). 1If the quantity is less than the table value,
the item is treated as a nonstocked (SSC '3') item.

If the determination is made that the item is to be stocked, an initial buy is
made for the item. The buy quantity is the sum of the requirements associated
with the Admninistrative Leadtime (ALT), PLT, safety level, and procurement
cycle. The time periods for these inventory factors are fixed for new items,
The quantities for these factors are calculated using the SSR replenishment
quantity.

The SSR retail quantity for new items may be considered an additive quantity
to the Procurement Cycle (PC) quantity. The procedure used is to compare the
retail quantity to the PCquantity. 1If the retail quantity is greater than
the PCquantity, then the difference between the two is considered to be an
additional requirement.

For items which are already established in the DLA system, the replenishment
quantity cn the SSR is not used at all. The procedure used for the retail
quantity is the same as it is for a new item; that is, the difference between
the retaii quantity and the PC quantity is considered to be an additive
requirement.

Along with the retail and replenishment quantities, the Service provides DLA
with the date on which they anticipate needing the item. For new items, this
date (known as the Date Repair Parts Required or DRPR) marks the beginning of
the Demand Development Period (DDP). The DDP is a two-year period during
which the item remains designated a "new" item and is forecasted differently
from established items. The forecast procedure for new items involves a
weighting of the actual demand experienced and the SSR replenishment quantity.
This Quarteriy Forecast of Demand (QFD) for new items (QFDNEW) is used in
requirements calculations for two years, or until the standard demand-based
QFD exceeds the QFDNEW,

B. Provisioping Policy Alternatives

The alternative policies which were examined in this study were developed by
DLA-OSR. The pclicies involve various ways of using three different SSR
guantities: the retail quantity for new items (initial SSRs), the retail
quantity for established items (follow-on SSRs), and the replenishment
quantity for established items (follow-on SSRs). For each of these three
quantities, the study examined the current procedure plus two alternative
procedures, The alternatives examined were as follows:

1. Retail quantities for initial SSRS.
a. Discount by PC quantity (present policy).
b. Use entire quantity.

c. Use none of quantity.
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A 2. Retail quantities for follow-on SSRa.
) a. Discount by PC quantity (eurrent policy).
b. Use entire quantity.
c. Use none of quantity.
3. Repl eni shment quantities for follow-on SSRs.
a. Use none of quantity (current policy).
b. Add one-fourth of quantity to QFD for new items.

c. Add one~fourth of quantity to QFD for new and established
items.

-

Given that therewere 3 policies (including the current policy) for each of
the 3 quantities, combining these resulted in 27 possible poliey runs (3x3x3).
DL A-OSR excluded from consideration 6 of these combinations, leaving 21
policies to be examined (the current one plus 20 alternatives). Table 1 lists
the various policies examined in the study. The table also provides a numeric
code number for each of the 21 policies. For ease of presentation, these
numeric codes will be used throughout the remainder of this report as a
"shorthand® way of referring to the various policies. The current policy, for
example, will be referred to as Policy 111.

IIT. METHODOLOGY

A. Data and Sample Selection. Two different samples were examined in
the study. The first sample consisted of 11 quarters of data for 4,566 new
and established NSNs. The second sample consisted of 16 quarters of data for
3,465 new NSNs only.
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1. First S le; New a ablished Item

The first step in the development of the database used in the study was to

obtain historical SSR information. This was accomplished by obtaining copies ]
of the Provisioning Control History File (PCHF), which maintains approximatel,

two years of SSR data. Several "snapshots" of the P(HF were obtained between

March and August 1986. These files contained SSRs which were received by the

DSCs from FY83 through the third quarter of FY86.

yaEe
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The SSRs in each of the PCHFs were screened based on the Action Taken Code
(ATC) in the PCHF. Since the file contains entries for various types of
actions by the Services and DLA concerning an item, this screening assured
that only SSRs for items to be supported by DLA would be included. Only those
PCHF records with ATCs of 'YA!' (support as a replenishment item), 'YD'
- (support as a nonstocked item) or 'YE' (support as an NSO or replenishment
item) were included.
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o Table 1

1
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o

[~ Quantity

b

d Follow-0On Follow-0On

: Code Injtial Retail Replenishment _ Retail

. 111 Discount by PC Qty Use none Discount by PC Qty

112 " " n Use All

- 113 n n n Use None
121 n Add 25% to QFDNEW Discount by PC Qty
122 " " n Use Al

'; 123 " " " Use None

: 131 n Add 25% to QFDNEW/QFD Discount by PC Qty

b 132 " " " Use All

" 133 " " " Use None

. 211 Use All Use None Discount by PC Qty

" 212 " " " Use All

bt 213 n " " Use None

) 221 " Add 258 to QFDNEW Discount by PC Qty

; 222 " moon Use All

S 223 " LI Use None

N 231 n Add 25% to QFDNEW/QFD Discount by PC Qty

a 232 " n n Use All

A 233 " " n Use None

: 313 Use None Use None Use None

. 323 " Add 25% to QFDNEW "

. 333 " Add 25% to QFDNEW/QFD "
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Once the PQiFs had been screened, they were combined into a single file. In
this process, SSRs with duplicate identifier numbers (the first 15 positions
of the record), with missing NSNs, or with submission dates prior to October
1982 or subsequent to June 1986 were dropped fram consideration. This process
resulted in a total of 2,591,987 SSRs which had been received by the hardware
DSCs during the 15 quarters from the beginning of FY83 through the end of the
third quarter of FY86.

The next step in the data collection process was to select a sample of items
to be run through the provisioning model. Since all of the SSRs for a given
item were needed, the units sampled were NSNs, not SSRs.

The approximately 2.6 million SSRs on the PCHFs represented a total of 520,784
NSNs. It was determined that a 1% sample of these NSNs would be adequate to
evaluate the altermative policies.

-'v"-‘. -\ rr'q‘-‘- L\-ﬁ-' ..,......‘.-‘,

The sample was selected by stratifying across two variables: (1) the DSC ;!“
managing the item, and (2) whether there was an SSR eatablishing the item as 3
being new to DLA. The latter factor was considered to be important since the »
procedures for handling initial and follow-ons differed and since the policies :
to be examined included both types of items. The actual procedures followed ’
in selecting the samplewas to divide the population of NSNs into the eight :,
groups formed by the combination of the four commodities and whether or not ,'
the SSR creating the NSN was present (indicated by a source code of 'CXB' on
the PCHF). Approximately 1% of the items in each of these categories were 2
selected to be included in the sample. This procedure resulted in an initial -
sample of 5,066 items. ‘_
[ o
Due to problems in obtaining some of the other data elements required for the )
model (to be discussed shortly), only those SSRs received during the 10 s
quarters beginning with the second quarter of FY84 were included in the :
database, For this reason, 500 items from the original sample were lost, ;
leaving a total of 4,566 items actually included in the sample. o
IS

Tables 2 through 4 show a comparison of the population and sample of NSNs in
terms of commodity, service, and whether or not the item had an initial SSR
during the time period under consideration. Table 2 shows that most of the

J-

kY
items in the population are either Industrial or Electronics items. .3.
Industrial items were slightly underrepresented in the sample, while General S
items were slightly overrepresented. N
)
Table 2 2
'J‘
o
Commodities for lation and Sample b
7
——Ropulation Sapple A
mmodit Number Perceptage Number Percentage ~
RS
=]
Construction 98,350 18.9 874 19.1 N
Electronics 156,140 30.0 1,442 31.6 g
General 49,039 9.4 468 10.2 )
Industrial 217,255 41.7 1,782 39.0 X

()}
- ™ el e

o g

> »j -
.

Ya
e
2= 4 MT R WTa" 4" 8" ar . . R DU L ST T B R N S NN PO N SR NN Y S Lt I N I L T L S AL
'd'_',-‘:'l:',‘_-:'{__.f:.::.(r,{ et et T '.f." S .’".- & ‘--.r " W P f.\."..-.r AN '.‘J'"J‘ e T T S T



L -
kﬁu d 5

Table 3 shows the breakdown of the items by the Service submitting the first
SSR (either the initial SSR or the first follow-on). Most of the items had
SSRs subtmitted by the Navy, which had more than double the number of items of
either the Army or the Air Force. When compared with the population, the
sample had a slight overrepresentation of items fram the Navy.

Table 3

Commodity Number Percentage Number Percentage
Army 113,249 21.7 963 21.1
Air Force 122,936 23.6 1,073 23.5
Navy 216,735 53.2 2,467 54.0
Marine Corps 7,864 1.5 63 1.4

Table 4 shows the comparison of the population and sample number of items with
an initial SSRversus those with follow-ons only. Itemswith initial SSRs
comprised about one-third of the total items both the population and sample.
The sample had a proportionally greater number of initial SSRs than did the
population. Neither this difference nor any of the others noted above is
considered to be large enough to compramise the validity of the analyses of
the sample items.

Table 4

Jtems With Initial SSR ipn Population and Sample

——Poputation — _Sample
SSR_Status Numper Percentage Number Percentage
Initial SSR 164,487 31.6 1,536 33.6
Follow-Ons Only 356,297 68 .4 3,030 66 .4

The reaeaining data elements were extracted fram files in the DLA Integrated
Data Bank (DIDB) maintained by the Operations Research Office. As noted
above, a problem was encountered in attempting to find data with which to
initialize the model. For established items with follow-on SSRs, a beginning
status with regard to inventory levels, stock dues-in, and backorders was not
available in the DIDB files prior to FY84. Therefore, the model runs were
limited to 10 quarters of SSRs beginning with the second quarter of FY84,
However, DLA-OSR requested that requisitions for the fourth quarter of FY86 be
included in the database. The model was thus run for 11 quarters, but with
only 10 quarters of SSRs.

R N e e

8

5

LA NS

P T e T T T T

-yt

S P Py i

- - - - - s, - - - . . - \d g "~ - » 2
. ".-._ -.. -) LI 'J' .'_ o -._ . Lo . -’ '{ P ) f. ' d I.'- ",', \I.‘{\(“f" err‘. \f.'f- f'. 4
A 8 A Toe, 0. Ty ] S B W G all st



- oWt AAY gav ket et fab g

: Starting inventory levels, backorders, and dues-in for establ ished items were
taken from DIDB files as of the end of the first quarter of FY84., For the
3,030 established items in the sample, there were a total of 634 dues~in and
603 backorders on file.

1Y
All of the SSRs for the 4,566 sample items were obtained from the PCGHF. There b
were a total of 13,609 SSRs for the sample items. . 4°

Actual requisitions for the sample items for the 11 quarters from the second
quarter of FY84 through FY86 were obtained fram the DIDB's Requisition History
Files, There were a total of 65,871 requisitions for the sample items.

Information concerning leadtimes and prices were also obtained from the
! database files. Actual leadtimes, by quarter, were obtained from Supply
Control Files for each of the 11 quarters used in the study. The unit price =3
for each item was also obtained from the Supply Control File.

!

| 2. Seco S e; New Items O >

The second sample used in the study consisted of 3,465 NSNs for which initial
¥ SSRs were received during the 15-quarter period from October 1982 to June
3 1986. These items required no beginning asset position, which is the reason

that all of the SSR data could be included in the analysis.

P

]
The procedure described above for selecting the first sample was also used to .,
arrive at this second set of items. Therewas a total of 6,413 SSRs for the -
sample items. This total included the initial SSR for each item and all :

subsequent follow-on SSRs for the item. .

Requisitions were obtained for 16 quarters beginning with the first quarter of z
i FY83 and ending with the fourth quarter of FY86. There were 27,262 b
X requisitions received for the sample items.

E = ]

To summarize, a database of about 2.6 million SSRs, representing about 521,000
. NSNs, was the starting point for the data used in the study. Two random
samples of these items were taken. The first sample consisted of 4,566 new
and establ ished NSNs. A total of 11 quarters of data was available for the
s items in this sample. The second sample consisted of 3,465 new NSNs only.

; There were 16 quarters of data available for the analysis of this second
sample.

-~
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B B. Model Description

The provisioning model developed for this atudy consists of a series of 3
Fortran programs and subroutines which model the basic inventory calculations 4
and processes of the SAMMS. The standard SAMMS functions performed by the

, model include: processing requisitions, establishing and releasing
backorders, making buys and processing dues-in, monthly and quarterly
forecasting, and monthly and quarterly accumulation of output measures such as
demand frequency and quantity, supply availability, and dollar value of
commitments and on-hand assets. Returns and disposals were not included in
the model.
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5 Several subroutines were included in the model to handle various aspects of X
! the provisioning processing. The first of these was invoked whenever an SSR o
was received, and included the logic for handling the different policy 1
alternatives associated with the follow-on retail and replenishment ,
quantities. First, the appropriate additive amount was determined for both "
the retail and replenishment quantities according to which policy was in v
effect for that particular run. For the alternatives associated with the SSR
repleni shment quantity, the appropriate amount was added to the QFD and/or the
QFDNEW, depending on the policy in effect. The amount was added to the QFD
for each forecast carried out prior to the DRPR date. Once the DRPR date was
reached, the additive requirement was dropped. For the additional quantity =
assoclated with the SSR retail amount, the appropriate requirement was added Y
to either the procurement cycle or the reorder point, depending on whether or 3
not the DRPR date fell within the leadtime for the item. Once the DRPR date T
was met, the additive requirement was dropped. -

‘ Another subroutine performed the calculations related to the establishment of A
R the levels for a new item from its initial SSR. The first function of the ’
) subroutine was to determine if the item should be stocked, nonstocked, or NSO. N
. If the initial SSR had a source code of 'PB', the item was made an NSO (ICC ':.

'B') item. If the SSR replenisiment quantity was greater than or equal to 12, r

the item was considered a stocked item (ICC '1'), If the replenishment

quantity was less than 12, the stocked/nonstocked tables were consulted. The
] tables used for each of the DSCs are shown in Appendix A, If an item did not
) meet the stock criterion in the tables, it was made a nonstocked item. If the
item did meet the table criterion, it become an NSO (ICC '2') item. An
exceptionto this rule was that any item which was coded as a weapon system
item with an essentiality code of 1, 5, 6 or 7 was made a stocked item, even
y if it failed to meet the table criterion. Throughout the course of the model ‘
, run, any nonstocked item with two or more requisitions was switched to NSO %
1 status. Any NSO item with 3 or more requisitions for a quantity of 12 or more
! during the course of a year was converted to stocked status.

5805501

¥
- 8

If the item was stocked or NSO, fixed inventory levels were assigned. The
logic for handling the proposed policy alternatives based on the initial
y retail quantity was then applied to determine the provisioning quantity to be
| added to the initial buy for the item, The initial buy was then made and the
: Jue~-in scheduled.

AT ACAL S A M

Finally, a separate subroutine handled forecasting for new items. Those items
for which the initial SSRwas present were considered to be new items until
the DRPR date plus two years, or until the QFD exceeded the QFDNEW. Once
these items experienced their first demand, forecasting using this subroutine
began.

“he subroutine computed the standard QFD and the QFDNEW. The latter quantity

was camputed by differentially weighting aoctual demand and the replenishment :
quantity fram the SSR. Calculations such as the Mean Absolute Deviation (MAD) N
of the forecast and the forecasted leadtime demand use the QFDNEW for these N
neWw items. If the QFD exceeded the QFDNEW (or at the end of two years), the ~
item was converted to established, and the regular exponential smoothing .
forecast only was applied.

.......................



These, then, are the basic components of the provisioning model. The model is
event-oriented, moving through time event by event, one item at a time. The
major events include receipt of a requisition, receipt of an SSR, receipt of a
due-in, the end of a month, and the end of a quarter. Events which occur on
the same day are prioritized so that, for example, dues-in are processed
before requisitions occuring on the same day. The model continues in this

[ PPN

fashion until the last day of the 11- or 16-quarter period. hy
¥
Output statistics from the model were acourulated quarterly for each item in E
the two samples. Summary statistics for each item by quarter were written to ;
an output file for further analysis. Summary statistics for all the items in -,
each of the samples were printed for each quarter, and a final summary for all ;'.
items and all quarters was also printed. 24
4
The output measures to be produced by the model were identified in advance by ;
DLA-OSR. They included: dollar value of commitments, dollar value of demand, N
dollar value of inventory (on hand and due in), backorders established,
backorders on file (at the end of the quarter), dollar value of backorders 1,
establ ished, supply available percentage, average number of days to release a "*‘
backorder, and number of buys initiated, The latter variable was broken out )
into 11 categories based on the dollar value of the buy. e,
Each run of the model represented one policy alternative. Thus, the model was ?‘ ‘
run 21 times, and each item in each sample had 21 sets of output measures. ik
The output measures were then compared statistically to determine where "
differences between the 21 policies existed. .
'
IV. RESULTS -
A. First Sample: New apnd Established Items’ Ny
"
Of the 4,566 sample items, T46 were classified as nonstocked, while 1,609 were .»j".
NSO items. During the 11~quarter time period, 115 items were changed from .:.
nonstocked to NSO, and 336 were changed from NSO to stocked. The total )
quantity of demand for these NSNs was 4,726,575 units. The total dollar value ;Q_
of the demand was $9,942,616. =
Further examination of the requisition data for these items showed that 68% of ’.
the items with initial SSRs and 26% of those with follow-ons only had no <)
demand in the 11 quarters of data examined. An additiomal 11% of items with )
initial SSRs and 12% of items with follow-ons had only 1 requisition during -
the 11 quarters examined. L
-\'!‘
A similar examination of the SSRs for the sample items showed that 47% of 7.
initial SSRs had a retail quantity of 0, and another 18% had a retail quantity 2
of 1. About 90% of the initial SSRs had retail quantities of 15 or less. )
%
N
'kesults for each of the Services are shown in Appendices B and C. .-‘
l. .
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J For the follow-ons, 60% had retail quantities of 0, and another 13% had retail o
quantities of 1. About 90% of the follow-ons had retail quantities of 10 or
less. Looking at the replenishment quantities, 13% of the follow-on SSRs had
repl eni shment quantities of 0, and 41% had replenishment quantities of 1. The
repleni shment quantity was 20 or less for 90% of the follow-on SSRs.

Table 5 shows the model output results for seven outcome measures: total '
dollar value of cammitments, average dollar value of inventory (on-hand plus ‘s
due-in), backorders established, supply availability, average days on ‘
backorder, dollar value of backorders, and total number of buys. The first

' column of the table shows the policy number (see Table 1). The remaining

a columns provide the totals of each variable for all items and all qguarters of .

that policy run. -

- Next to each quantity in the table is a percentage. This represents the

difference between that policy and the current policy (shown on the first row
i of the table) for the variable under consideration. A positive percentage
! indicates that the variable value for the policy was greater than that of the
) current policy. As an example, Policy 112 produced commitments of
b $18,747,100. This was 0.7% greater than the dollar value of commitments
D produced by the ocurrent policy ($18,620,769).

5 S T S8,

The most striking feature of Table 5 is the obvious inverse relationship
\ between commitments and inventory on the one hand and backorders, dollar value
\ of backorders, and days on backarder on the other. In moat cases, when one of
these factors is significantly higher than the current poliocy, the other
factor is significantly lower. As an example, Policy 313 (using none of the
SSR quantities) results in 3.5% decrease in the dollar value of commitments,
and a 1.8% decrease in the dollar value of inventory. There were, however,
1.8% more backorders and the average time on backorder was 1.9% greater. This
relationship, while not surprising, is an important one which will be
‘ discussed again shortly.

P o )

v

A NN Y YNy

An analysis was undertaken in order to assess the statistical aignificance of

the differences observed in Table 5. The analysis involved a series of
[ planned comparisons between the six outcome measures' values (excluding supply
: availability) for the current policy and each of the alternative policies.
Due to the large number of comparisons involved, a significance level (alpha)
of 009 was used for all comparisons.

BRI S

The results of this analysis showed that few of the differences shown in Table
3 5 were statistically significant (significant differences are denoted in the
y table by an asterisk). The results can be summarized as follows:

1. There were no statistically significant differences between the .
current policy and the alternative policies in total dollars committed.

2. Policy 232 produced a significantly greater dollar value of
assets than the current policy. .

11 8
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3. Six policies (112, 122, 132, 212, 222, 232) produced
significantly fewer backorders than the current policy. Three of these (112,
212, 232) also produced a significantly lower dollar value of backorders and
average days on backorder than the current policy.

4. Two policies (231, 232) produced a significantly lower total
nunber of buys than the current poliocy.

Table 6 shows the number of buys and the percentage differences for each of
the 11 by oategories. The statistical analysis of this data again showed few
significant differences:

1. Two policies (231, 232) produced significantly fewer buys in
the $0-450 range than the current policy. In addition, Policy 232 produced
fewer buys in the $51-$100 range.

2. Policy 233 produced significantly fewer buys in both the $51-
$100 range and $20,000-$25,000 range than the current policy.

3. Policy 133 produced fewer buys in the $10,000-$15,000 range,
and in the $20,000-$25,000 range than the current policy.

B. 3Seco e: N t

The analyses described above were algso carried out for the sample of new items
only. Of these 3,468 NSNs, 1,698 were classified as nonstocked, and 865 were
NSO items. During the 16-quarter time period, 483 items were changed from
nonstocked to NSO, while 423 were changed from NSO to stocked. The total
quantity demanded for these NSNs was 5,703,781 units, for a total dollar value
of $7,196,671.

Sixty-two percent of the NSNs in the sample had no demand in the 16-quarters
of data examined., An additional 10% had only one requisition during this time
period.

Examination of the SSRs showed that 40% of the initial SSRs had a retail
quantity of 0, and another 26% had a quantity of 1. About 90% of the initial
SSRs had retail quantities of 10 or less.

For the follow-ons, 44% had retail quantities of 0, and another 22% had
quantities of 1. About 90% of the follow-ons had retail quantities of 15 or
less. Looking at the replenishment quantities, 19% of the SSRs had quantities
of 0, while 24% had quantities of 1. The replenishment quantity was 22 or
less for 90% of the follow-on SSRa.

Taple 7 shows the model output results for the items in the second sample.
The findings shown in the table may be summarized as follows:

1. Three policies (313, 323, 333) produced significantly lower
asset dollars than the current policy. One of these (Policy 313) also
produced a aignificant decrease in asset dollars as compared to the current
policy.
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2. Two policies (313, 323) produced significantly more backorders q
' and greater length of time on backorder than the current policy. One of these

, (313) also produced a significantly larger backorder dollar amount than the )
™. current policy.

3. A total of six policies (132, 221, 222, 231, 232, 233) produced
Ko significant reductions in backorder dollars when compared with the current
0 policy. oo X

d 4, Two policies (313, 323) produced a significantly greater number
of buys than the current polioy.

A Table 8 shows the number of buys in each dollar value category. Policies 313
o and 232 produced a greater number of buys than the current policy in the four
- smal lest buy categories (under $1,000). These same pol icies al so produced
N significantly fewer buys, between $2,500-$10,000.

C. ona e

At the request of DLA-OSR, two additional provisioning policies were
evaluated. The first policy involved the amount of stock to purchase for the
initial buy for a new SSR. Currently, the initial buy is based on the reorder )
point quantity and the procurement oycle quantity. The first alternative \
policy examined was to base the initial buy on the reorder point only.

I

v

v The second policy examined was to delay the initial buy for an item until

.e after the first demand was received. This policy would result in the first

” requisition for a new item being placed on backorder. However, if no
requisitions were received for the item, then no initial buy would be made.

Both of these alternative policies were compared to the current poliocy using
- the 11-quarter sample only. Matched-pairs t-tests were used to determine the
. statistical significance of the differences observed for the outcome measures. .
The results of these analyses are shown in Table 9. y

The policy of delaying the first buy produced significant decreases in
z commitment and asset dollars, and corresponding increases in backorders,
’ backorder dollars, and days on backorder. This policy also produced
< significantly fewer buys than the current policy.
4
»

The policy of buying the reorder point only for the initial buy produced mmall
R but statistically significant decreases in asset and commitment dollars, with
N a corresponding increase in the number of backorders. Small increases were

Al observed in backorder dollars, days on backorder, and number of buys, but none
- was statistically significant.

Table 10 shows the comparison of the number of buys in each dollar value

. category. The policy of delaying the first bwy produces significantly fewer .
':: buys in all categories under $10,000. None of the differences for the reorder
i point only policy was statistically significant.
% t
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L V. DISCUSSION AND SUMMARY

" The results of this study show that although there are differences produced by
) the various policy alternatives, these differences are not very dramatic. The
most extreme alternative (ignoring all SSR quantities; Policy 313), for

example, would result in only a 3.5% decrease in commitment dollars and a 1.8%
increase in backorders (see Table 5).

L%

There are several possible explanations for the relatively small differences
¥ observed. One explanation is that the actual quantities on the SSRs are quite
' low. About 65% of the initial SSRs had retail quantities of 0 or 1, and 90%
V had quantities of 15 or less. The follow-on amounts were equally small.

Given these quantities, the difference between using all of the amount and
none of the amount is not very large.

Another explanation for the size of the observed differences between policies
is the length of time over which the model runs were made. Eleven quarters is
7 not a very long period of time, and it is possible that the full effects of
N the various policies could not be clearly demonstrated. Some support for this
‘ explanation is offered by the results of the analysis of new items only.
Using 16 quarters of data resulted in an 7.2% decrease in commitments and a
13.5% decrease in assets for Policy 313. Since these are new items only,
however, the results cannot be attributed solely to the longer time period.

Despite these limitations and the relatively small magnitude of the
differences between the policies, some of these differences were statistically
significant. The findings here revealed three policies which produced
significantly fewer backorders, a lower dollar value of backorders, and less
time on backorder than the current policy in the first sample.

e A

PairEa sl

All three of these policies use all of the follow-on retail quantities. For
the follow-on replenishment quantity, two policies use none of the quantity,
while the third adds one-quarter of the quantity to the QFDs for new and
established items. Finally, the policies use either the current discounting
procedure for the initial retail quantity or use the entire quantity.

’

In addition to these differences, Policy 232 produced significantly fewer buys
than the current policy, although this difference is limited to buys under

o $100. Policies 112 and 212 produced slightly more buys than the current g
‘. policy.

All three of these policies produced increases in assets and commitments.

€ Only the increase in assets from Policy 232 was large enough to be
O statistically significant.

-~

. Based on these results, Policies 112 and 212 appear to be the most successful.
- Both produced significant decreases in backorders, backorder dollars and
o’ backorder days, with only small corresponding increases in commitment and
-5 asset dollars. This pattern of differences was also seen in the sample of
[~ initials only, although none of the differences was statistically
; significantly there.

A

0

™ 20

\J
I/

U

Y

- . “a- N -, L ! . . . " ®, " W% LTRSS 0 L I o % e T N

\' A S N T N T T e e A A B T e S T N A PN AL TN AL T N AT PRV T, o, P T a o Cah Ly A
&) Sl B A ) ALl 10 A . A

S ile s S




< e g o'y W W o, W W W Wy S E W W e
AL oy 8 D . o

As noted previously, in all of these policies there is an inverse relationship
between commitments and assets on the one hand, and backorders and backorder
dollars on the other hand. This can be seen clearly in the results of the
analyses cof the reorder point and delay policies shown in Table 9. Here,
there are significant decreases in commitment and asset dollars, but
significant increases in backorders and backorder dollars. Thus, if reducing
commitments and assets is the desired outcome, one of these alternatives
(specifically, delaying the first buy until after the first demand) would be
preferable to the two policies identified earlier.

VI. CONCLUSIONS D_RECOMMEND. N

A. Conclusjons. The following conclusions are based on the results of
the analysis of the alternative provisioning policies as discussed in this
report:

-- There are small but statistically significantly differences
between the current provisioning policy and several of the
alternatives examined.

The percentage differences between the current policy and the alternative
policies were rarely more than 10%. The most likely explanations for this
finding are the very low quantities on the SSRs, and the relatively short time
period over which the model runs were carried out.

-- There is a general inverse relationship between commitments and
assets on the one hand and backorders, backorder dollars, and
days on backorder on the other hand.

This finding held true across all of the various policies, although not all of
the differences reached statistical significance.

-- Two of the alternative policies would result in significantly
fewer backorders, lower dollar value of backorders, and fewer
days on backorder than the current policy, with small
corresponding increases in commitments and assets.

Both of these policies use all of the follow-on retail quantity and none of
the follow-on replenishment quantity. For the initial retail quantity, one
policy used the entire quantity, while the other used the amount discounted by
the procurement cycle quantity (that is, the current procedure).

-- The policy of restricting the initial provisioning buy to the
reorder point quantity only would result in significantly
lower dollar value of assets and commitments, and
significantly more backorders than the current policy.
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This policy was compared to the current policy, which includes the procurement N
cycle quantity as part of the initial buy. The alternative policy produced i
) small but statistically significant differences on the outcome measures noted N
! above. :
-- The policy of delaying the initial provisioning buy until after "
the first requisition has been received would result in >
significantly lower dollar value of commitments and assets, and E
significantly greater number of backorders, backorder dollars, »
and days on backorder than the current policy. \
These differences were relatively pronounced and much larger than those *
observed for the alternative of limiting the initial buy to the reorder point ot
only. This policy also produced significantly fewer buys than the current ;
policy in all categories representing buys under $10,000. by
B. Recommendations :ﬁ
o
‘ If reducing backorders is the most important consideration, then the following 'h‘
) procedures should be used: 2y
) ¢
-- discount the initial retail quantity by the procurement cycle :
quantity or use the entire initial retail quantity; }
]
X ‘”)
1 -- use all of the follow-on retail quantity; and bl
A
-- use none of the follow-on replenishment quantity. %:
. . )
These policies would reduce the number of backorders, the deollar value of i
backorders, and the average time on backorder. They would also produce small N
increases in commitment and asset dollars. :
A
-- 1f reducing both commitment asset dollars is the most Ri
important consideration, then the policy of delaying the y
initial provisioning buy until the first demand is received 5
: should be implemented. ph
: This policy would produce significant decreases in assets and commitments. ;
These observed decreases were greater than these seen for the policy of :i
limiting the initial buy to the reorder point quantity. This policy would, N
however, result in significant increases in backorders, backorder dollars, and k
average days on backorder. -:
.
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APPENDIX A

) Stocked/Nonstocked Tables for Commodities

-
SrSAEL

Stocked/Nonstocked Table for DCSC
Required Forecasted Annual Demand (AD) Frequency for Stockage

? ) $ Value "
) . PLT $ O.- $101.- $ 501.- $ 2501.- $12501.- $ 62501.- iy
: (Mos.) 100. 500. . 2500. 12500. 62500. 3215C0. :
()
1 3 5 6 6 7 7 _
;‘ 2 3 5 6 7 7 8 -
3 3 5 6 7 8 8 )
4 3 5 6 7 8 8 -
5 3 5 6 7 8 9 ‘.
6 3 5 6 7 8 9 <
7 3 5 6 7 9 9 .
Az 8 3 5 6 7 9 10 N
; 9 3 5 6 8 9 10 O
$ 10 3 5 6 8 9 10 K
11 3 5 6 8 10 10 "
12 3 5 7 8 10 11 :
13 3 5 7 8 10 11 o
14 3 5 7 8 10 11 N
15 3 5 7 8 10 11 h
. Stocked/Nonstocked Table for DESC

Required Forecasted Annual Demand (AD) Frequency for Stockage

*

)

w,’

N —l Y
»,
S

Y

? AN $ 0.- $101.-~ $ 501.- $ 2501.- $12501.- $ 62501.-
| (oL ) Ny 100. 500. 2500. 12500. 62500. 321500. .
: 1 4 5 5 5 4 3 e
» 2 4 5 5 4 4 :
: 3 5 5 5 4 4 )
i 3 s 5 5 4 4 "
5 3 5 6 5 5 5 .
. t 3 5 6 5 5 5 R
~ 7 3 5 6 6 5 5 X
s 8 3 4 6 6 5 5 N
- 9 3 4 6 6 6 6
10 3 4 6 -6 6 6
. ! 2 4 6 6 6 6 -
\ 12 2 4 6 6 6 6 ‘
15 2 4 6 6 6 6 ;
i 2 4 6 6 6 6 »
15 2 4 6 6 7 7 N
K w}
. o
} A-1 '
]
e N N o S s A A, W




APPENDIX A (CONT.)

Stocked/Nonstocked Table for DGSC

Required Forecasted Annual Demand (AD) Frequency for Stockage

$ Value
o PLT AD $ 0.- $101.- $ 501.- $ 2501.- $12501.- $ 62501.-
. (Mos. )\ 100. 500. 2500. 12500. 62500. 321500.
1 4 5 . 7 6 7 7
o 2 4 5 7 6 7 7
3 4 5 7 6 7 8
> 4 3 5 7 6 7 8
< 5 3 5 7 6 8 8
o 6 3 5 7 6 8 8
SN 7 3 5 7 6 8 9
> 8 3 5 7 6 8 9
9 3 5 7 7 8 9
b 10 3 5 7 7 9 10
4N 11 3 5 7 7 9 10
N 12 3 5 7 7 9 10
. 13 3 5 7 7 9 i0
' 14 3 5 7 7 9 11
) 15 3 5 7 7 10 11
o
L,
2 Stocked/Nonstocked Table for DISC
;} Required Forecasted Annual Demand (AD) Frequency for Stockage
I.::
e $ 0.- $101.-~ $ 501.- $ 2501.- $12501.- $ 62501.-
s 100. 500. 2500. 12500, 62500. 321500.
. K 3 5 6 6 7 7
e 2 3 5 6 7 7 8
. 3 3 5 6 7 8 8
- 4 3 5 6 7 8 8
(- 5 3 5 6 7 8 9
- 6 3 5 6 7 8 9
- 7 3 5 6 7 9 9
- 8 3 5 6 7 9 10
o 9 3 5 6 8 9 10
o 16 3 5 6 8 9 10
o 11 3 5 6 8 10 10
- 12 3 5 7 8 10 11
e 13 3 5 7 8 10 11
- 14 3 5 7 8 10 11
* 15 3 5 7 8 10 11
%
'l
i
>
o A-2
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